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cross RFFFRFNCg -m rr AT^n ^p^, , 
BACKGROnf^ p 

[0002] The present invention relates aeneraliv to th<^^^ - _x_ 
ducing a water repellent su*ce o^^ri^l'SZ^^^ 

repellent surfaces. suDstraies. and most particularly to improi/ino the duratHIHy of such water 

16 

THE PRinp^PT 

[0003] European Patent Application No qpin7fli^ o /d a..- 

a surface-treated substrate h^viS at ieast t^o frJit J L """"^ ° A2) Yoneda et al describes 

treatment with a compound ^o.2^^^cl^^^T^T. ''^ '^^^^ fe otSnX 

underlayer is obtained by treatment vrfth JnlLon^r«^r^^^^ ^'^ °* ^' and the s^ 

?„r.* ^ ''y^o'y^able silane conZli^s f™-" feocyanate sJJne^ 

[0004] U.S. Patent Nos. 4,983 459 and 4 Qq7Bn>it~c 
^^ad...enonwe.n.su^eon.lass^^^^^^^^^ 

K'^PP ^ P«rf^oC2?M^ ^ ' ^"^^^ °' -'''^ «^-ted with first a 

repel^ency^oroJd^ra",:^^^^^^^^ 

water is added in the amount ol 100 ^^m^^^ZST"^^ ^^^^ vvith a solvent 2i 

iss5°7n?^^!~-rr^^^^^ 

byappryingasolutioncompSa^rSsTBL^n^^^^^^^^ 
aresubstiMedwithafluoroalMWaSotwJ^^^^^^^^ 

of these compounds. ' ^"'^ ^ ''^'^'^^^ ^'''^ " base, to promote hydrolysis and poj- 

afirstsolSwVm'^ToS'p;^^^^^^^^^ 

psrbHss^Xss^^^ 

-oroaMsi^necompoundisaddedinaUi-rnt^-^^^ 

SI IMIWIA DV r\C Ti tr- Ik It 
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SLMMARY OF THF IMWFMTIOM 

»wa^r^i^s?:r^''rs^^^^ 

compnsing a mixture of a Perfluoroall<ylalM?iane co^ 'Z "^'^ '"^^^ « composSion 

IS added to said mixture The hydrolyzlJ,le^fane LSu.^^^^^^ ""^^ oonvound. whereby no water 

sil.ca gel and functions as an integral pSr ^30^^^? fT""'' 

enhanced durability to the water an^din repel e^S^^ JJ" surface treatment of the present invention Jm^JdeT 
^cy and lubricity are provided by perfluorSSS^e^e ^T":^ ' ^ '^'^ "'9'' water repel 

~abra.onarep^edby.e.lanrCo^^^^^ 
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DESCRIPTION OF -mg PRFPppoc^ EMRnniMCMT 



pnortoapplicallon. In accordance with thepresert^v^n a nSJ^^^J !! ^ P««"oroalkylalkylsilan9 

ur»o» stonescapableof hydrolysis to silica gel SS to*^ 

han would have been formed without the silane <SS« ^f"*'"*"" « "^redurable 

[0012] Pe,f luo««ll<y,al.<ybilane and try^oy^^S^ JSSi^'"! *° 
of the present invention preferably as a rollokirsusoension ^fl??- °' ^ ""^^•'^^ P'od^ce the article 

a^ne or n^xture Of alkanes. or a UinaTi Sl:^^^^^^^ 

strate surface by any conventional technique sudias 2^^nT^ °* P'®^®"* 's applied to a sub- 

and the composition forms a durable. nTw^f lubncSir"* T'"^ °' 'P'^^"^- «vaporS 
mveoiion p«.vides the durability benefits of aSer S^oS^^^ resistance. V^esent 

use of the completely hydixjiyzable silane invro^^ZTh^^lS^l'r''^^^^^ 'ayer. TTie 

surface treatment as measured by the OevTand Cond jS^^ '^^^''^ °' the silane 

^on tests, indicating a longer useful product mZT ' ^"^^ °^ wet sled 

a, iSSJ* tetrach'orosilane and tetraacetoxysiikne ^'^^^^ "ydrolyzable silanes 

" eCL^r^lr^fjJer'f^ris^S^^^^ 

water. Other solvents can be much higherVSeT2rmLXTlIS«T: ^ "T*" ^00 ppm of 

have enough water present to deactivate a periLSll^LiirnrS n ^ ^00 ppm water would 

Ptoely hydrolyzable silane is capable of elimiS^i7o?^elJ^5i f ""^ P*'""* concentration, -^.e com- 
« lalMs^tene addition. Othe™rfse.'wa.er daaSSon of t^e p£^^' perfluoroall^- 
depositon or very poor durability. Perfluoroalkyialkylsilane would lead to insufficient coating 

ffi: m'[:Sy"^s?;e:rorr^^^^ 

^ rnethyl, ethyl, vinyl or propyl, and X is prefeTab ly a nad^,"^^^^^ '^'/^ ^ ^ alkyl radical. prefera£ 

^ alkyl mor^ies in the perf luoroalkylalM Radicals rarS f^^ to^^ f ' ^'^xy. Preferred perfluoro- 

erawy CeF,, to C,,F,,: the alkyi moYety is prlSSLX r- S ^^liu 't^'!'^'''' *° ^^«^37. and mostpref- 

preferably about 0.05 to 5. percent Sf ^7S^T^.n^ ^el^Z^"" Concentrations of about 0.005 to 50. 
at ambient temperature, or may be removed by SrTlirste^ermllTr' """""'"'^ sirrply by drying in ai 
coatngj>referably, curing is accomplished by th^sila^e trLT5 ' x "'"""''^ *^ « ''"'^e 

l^st 150-F (about 66-C) are preferred, particularlylie zo^ Ff^^T.^n? !'^^^'*^- ^'^ratures of at 

P»« C».Wn,. 0i«,.« STSfcS ^^^^Z^ (CCC) and QU V T«„ ft,,** o, Th. Q. 
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humidity at SCC. 

[0020] The present invention will be further understnori fr«r« ■ . 

urtner understocxi from the descnptons of specific examples which follow 

EXAMPLE f 

2^-L^ofT«^^^^^^ SS'VSS?^?"; r ^ Pert.uoroa.Ma.Ky,s«ane in 

. f Solex® float glass (produfl c! ^ ''^'^ ^^^"^ atmosphere sur- 

at 200»F {93»C) for or,e hour. The exc^ sH^e wafrelvt from^^' ^ ' f"^' Coupons were curii 

were weathered in the CCC and CXJV-FS40 wLmL^^=!f ^'^^^ solvent washing CouDons 

angle Of ases^ledropof v«ter. 7T»res:^°ar::^S^tSn'^^^ ^""^"''^ "'^^ "'-oS 
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Table I 
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CCC 




QUV-FS40 


Hours 


Primer 


No Primer 


Hours 


Primer 


No Primer 


0 


105° 


105° 


0 


107° 


106° 


496 


102° 


87° 


319 


106° 


102° 


927 


67° 


60° 


1332 


91° 


89° 


1669 


49° 


40° 


2115 


83° 


79° 








2498 


78° 


70° 








2943 


72° 


57° 



[0022] Four solutions were orenaroH -u- 
IsoparLsolvem (product of E^^ami^?<?aSs*?^.°ir^^^ 

rosilane to utilize the reactive drying of the solvent bv t^^h^^ L tefrachlorosilane and peifluoroalkylethyltricNo 
coated on the tin surface of co^»ns of 0 1^ inTf^s m^r x^^^ tetrachlorosilane. These four solutions we^e 
CCC Chanter. Coating efficiency was measur^^ "^'^^^ «««* 9^««- Samples were tested in the 
fbllcwing table that increasing the concentration of h^rr^hS T ^^^P water. It can be seen in the 

perfluoroalkylalkylsilane surface treatment ^^^^^'y^'e srfane within this range inproves the durability of Jhe 



Table II 



50 



Hours 


CCC Contact Angle (°) 




Pnmer Concentration (Percent by 
Weight) 




0 


0.2 


j 0.45 


0.79 


0 


115 


115 


114 


114 


122 


81 


89 


105 


105 


284 


54 


65 


77 


81 


475 


36 


44 


58 


69 


642 




- - 1 




47 



4 
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EXAMPLE III 

ThesolufionshadtetrachlorosilaneconcentraSn^o?^^^^ 

coated on the tin surface of coupons of 0.187 in* (4 y 'Li^J 2^ ? '^T"* '^^^^^ "^^^^ '""^ vvere 
(1 49-0) for 15 minutes. Samples were tested SlSi CCC Iro^tt^^^ S^' ""^^ « 30°°^ 

by contact angle ofasessiledrop Of water. ^esO^^^g^^^SZ^Z^'^^- ««--cy was measured 



Table IIIA 
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Hours 



CCC Contact Angle (") 

Primer Concentration {Percent by 
Weight) 



1 





0 


1.0 


2.0 


5.0 


0 


113 


113 


115 


114 


162 


95 


109 


114 


112 


348 


73 


81 


98 


93 


684 


31 


41 


43 


34 



Table IIIB 



30 



40 



so 



5S 



Hours 


QUVB-313 Contact Angle (°) 




Pnmer Concentration (Percent by 
Weight) 




0 


1.0 


2.0 


5.0 


0 


113 


114 


117 


116 


566 


107 


111 


111 


109 


1375 


82 


95 


95 


87 


2095 


72 


80 


84 


71 



EXAMPLg IV 



as Percem by weight tetraSorosiSrc^arel "^^^^ with and without 

1H.1H^H^H-tridecafluoroocty.trichlorosilan^?icty;"ril^ 

amoctureofpeifluoroall<yl6thyBrichlorosilanesde^ibedin'&^^^ or 
glass coupons that had undergone a f^eaUreaM^^JT^ 

were used in this study. The Solex glass was Olsy^^lJ^T^^. * "^^'"9 "^"^'^ f*'**^""* bending significantly) 

eters) thick, and the tin surfaces ^^^^^ ^J^J^^'T!^^.'^' '"^^^"°^» ° '"ch (2.3 2 

Abradar (Sheen Instruments LTD. Zltt Se K^S'iSfJ" ""T'''' ''^""'^ °" ^ ^ ^ 

wh,ch held two automotive windshield wiper bted^ T^e wL sl^ Tbir* "^"'^ ^ 

pressure wiper arm loading and is done ^rtialj S and Trtl^^JZ '=°"<'Sured has an unusually high 

nomially used in vehicles. Coafing enicLcl ZTmeS^^^^Xl^' ^ !f '«"P^^5««'kes are much more severeth^n 

s.n>-refe..othep.senceofte.rach,o«^rernr2;r^:^^^ 
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Table IVA 



Hours 




OUVB-31 3 Contact Angle (°) 




octyf 


octyl+ 


decyl 


decyl+ 


mix 


mix+ 


0 


116 


112 


111 


115 


111 


118 


163 


102 


105 


87 


112 


102 


116 


352 


95 


95 


84 


107 


100 


111 


496 


82 


88 


74 


102 


89 


106 


659 


79 


80 


66 


93 


82 


99 


827 


"1 


85 


60 


89 


82 


103 
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Table IVB 
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Cycles 




wet Sled Abrasion Contact Angle p) 




octyl 


oc1yl+ 


J decyl 


decyl+ 


mix 


mi'x+ 


0 


113 


117 


111 


116 


115 




117 


200* 


86 


104 


79 


108 


86 




108 


600* 


52 


99 


78 


106 


79 , 




105 1 


5000 


35 


84 


47 , 


" 1 


82 




92 



) were obtained with a 



shirnr Of 0.5 percent by weiflht Hi-Si^ 233 syntheUc precipi- 
tal«d s,l.ca m water. The data br 5000 cydes were obtained 
using deionized water only. 



35 EXAMPI P V 



prepared by mixing ISSgrar^s ^ FC-77 ^w jSll^J^^''^^^^^'^^^^"'' '^^^''^^^^ 
alMemylene (perfluoroaSy. = CeF,3 tl C ^ a^^-^f ^^^^^ 5,0 grams of perfZ, 

from 198.4 grams of FC-77 solvent and 16 tetrachlorosilane. A primer only solution was oreoared 

Of 4.9 millimeter .hick Clear fS^gt^i; 

^^Co^c --l„t.eCCC.Coa«^:SeTj:^^^^^^ 



SO 



55 



Hours 



Table V 



No primer layer 



CCC Contact Angle (°) 



No integral primer 



0 


114 


232 


116 


398 


100 



Integral primer 



114 
116 
110 



Primer layer 



No integral primer 



113 
117 
109 



Integral primer 



114 
115 
110 
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Hours 


CCC Contact Angle f°) 




No prime 


r layer 


Primer layer 




No integral primer 


Integral primer 


No integral primer 


Integral primer 


590 
918 


49 

29 


78 
39 


75 
31 


86 
41 



awe temperatures for adequate times to pfoy,^e ^^^^T^'^^'^- ^ "P*-^''/ cured at suit- 
substrates, as well as othei^ inorganic surfSSs s^* r^^te T ^- to any of a variety of glass and plastic 
treated substrates Of thepresem'nv^r^'e e%*4ll^^^ 

components. especially suitable m automobile and aircraft parts, as well as in building 
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40 6. 
7. 

« 8. 



so 



9. 
10. 



SS 11. 



than 4. and X is selected from the g.<,^, con'sistil^^S^.'SS ancl^S"^" '"^ 

JTejsj^^svs^tto'CFr''''"'^^^^ 

trcX""""^ " '^"^ ^^''^ -'^'V is seiected from the gro^, co„s.s«ng of CsF.a 

i. A^^a^le acceding to .aim 4. wherein sa« pe..u«oalKy, moiety is selected from the gro^ consisting of C,f,, 

An ar«c,eacco,dingtocla.ma.wher.nR.s selected fromtf^e group consisti^ 

iSS a"^2? *° ^ consis^ng of chloro, bromo. iodo, methoxy. 

f^oSji:saii,re.%?^^^ 

alMethyWich,oro(methyl)silaneSS^?^^^^^ 

An ar«cle accosting to claim S. wherein said composMon further comprises a f luorinated olefin, 
acyl radicals. ^ selected from the group consisting of halogen, alkoxy and 

^ ^ a composi^on 

selected from the group consisting SSf S^stS mt^fn/ hytiroljaable silane wherein said substrate is 
coated sU^trates. whereby no water is 'aSe;,tsSmTi?e." ' ""^^ "^"^ '"'^'^^ 
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Patentanspruche 

1. Queensland enthaltend ein Substrat dessenOhoKm u 
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Acylresten. ^ yewann isi aus der Gruppe bestehend aus Halogen-, Alkoxy- und 
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8. Article suivant la revendication 2 csranari^^A. ^« . 

•>™» w r« «o™ tftaB^ ^„ ^^»^*» dans lamte X « drta da™ I. 

audrtmaange. ^ ^"*'*^*'^**®™**™S'™>Wniques,oDlonnajoiite,iastf^^ 

sente un radical viny,e oo un SS^^reT rnt eL ^^^^ PerfK^oralMaVe R r^^. 

radicai«halog6ne.al0Qxyelacyla. ^ ^ ®* ^ '^"'si dans le groupe ferm6 paTles 

13. Proc6d6 suivant la revendication 12 caract6riR6 o„ o» „ . 
lalKyle est choisi dans le groups ^rnZT'Tco^rci^T^ "^'"'^"^'^ P«ky- 

14. Proc6d6 suivant la revendication 13, caract6ris6 en » 

araupe fbm.6 par les composes CsP/a k C,X ^ 9«>"P«»»"« perfluoralkyle est choisi dans le 

15. Proc6d6 suivant la revendication 14 pj,nr*A^,A 

^ 9™'*eform6parlesconpos6sC8F,,r?,X" 9'°"P«"ent Perfluoralkyie est choisi dans le 

''XtsJ^e-ifn.rssr:"'''^^^^^ 

Pa^^^lanr/il^^i^SJ^le^ <=^.^"^ ^ilane hydrolysable est choisi dans le groupe forme 

mes dhalogfenes. les «dicaux alcoxy « Tcje ' '^"^ B'^-'Pe form* parTesTo 

so 20. Proc6d6 suivant la revendication 1 1 caract6,fei i„ „ , ^ 

Primairedesi-fca ^ ^'"^^''^''"^ shortest d'abordrevfitue dune couche 
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